B known to lettuce growers in California and Arizona. The disease is characterized by coarse chlorotic bands along the leaf veins, as shown in photo, and by a delay in maturity and a reduction in head size. The disease does not kill lettuce plants and marketable crops are produced in spite of big vein infections. During the winter and spring when lettuce is shipped from the Imperial and Salinas valleys and big vein is severe, salad bowls across the country commonly contain lettuce leaves with big vein symptoms.
Big vein of lettuce was described in 1934 as a disease transmitted through the soil and possibly caused by a virus. In the succeeding 20 years, researchers assumed that it was caused by a virus, but its mode of transmission was not clarified. It had been reported to survive in airdry soil for eight years. Attempts to transmit a virus from diseased to healthy plants failed except when roots of diseased plants were macerated and inoculated onto leaves of healthy plants. Later research showed that even this method of transmission failed if the macerated diseased roots were kept from reaching the roots of healthy plants. This report presents the results of research at Davis during the last 10 years concerning big vein transmission. In 1958 evidence was presented at Davis and in New Zealand that a microscopic fungus, Olpidium brassicae Wor., was intimately associated with big vein. A review of previous experiments with big vein showed no evidence that anything except Olpidium was responsible for transmitting big vein. There was also no evidence involving a virus because all attempts to demonstrate mechanical transmission had failed-or could be accounted for by contamination by the fungus. However, positive evidence was needed showing that either a virus transmitted by the olpidium caused big vein, or that big vein was caused by a toxic material produced by Olpidium.
The fungus
A study of the fungus shows that
Olpidium forms a minute zoospore or swimming spore that is about 1/5000th inch across and propels itself through water by means of a long tail. In greenhouse tests, Olpidium-infected roots immersed in water will release as many as 200 million zoospores in a few minutes. pened to be free of BVV before the experiment began, or whether such a small amount of BVV was introduced to the host that it was not able to infect successfully. At any rate, the combination between the virus and the fungus is not easily disrupted and the most probable explanation seems to be that the zoospores carry the virus internally. When roots of Olpidium-infected plants were air-dried for up to five months, then thoroughly macerated and sieved through fine sieves, the resting spores were still intact and had passed through the sieves. Lettuce seedlings were inoculated with these untreated resting spores as well as spores treated with either a strong acid or strong alkali. These treatments destroy most viruses and the acidification destroyed the resting spores in some experiments.
Whenever Olpidium survived the chemical treatments, however, it transmitted BVV as well as the untreated controls. It seems most likely that the virus survived these treatments, and the air drying, because it was within the resting spores of olpidium. This would account for the reported survival of big vein in soil that was kept air-dry for eight years. A few of the number of virus diseases known to be soil-borne, have the ability to withstand drying of the soil and yet infect seedlings when they germinate in this previously dried soil. These include lettuce big vein, tobacco stnnt virus, and soilborne viruses of oats, wheat and barley. It seems probable that these viruses survive within their vectors and that their vectors are similar to Olpidim. It was suggested in 1960 experiments t h a t t h e behavior of tobacco stunt virus correlated with the behavior of Olpidium.
As was previously mentioned, BVVfree Olpidium has been obtained by experimental treatments of BVV-carrying Olpidium. An easier method of getting BVV-free Olpidium is to isolate this fungus from lettuce or from a number of other hosts in areas where big vein does not occur. There is some evidence that other hosts of the fungus are infected by BVV-carrying Olpidium in the lettucegrowing areas, such as the Salinas Valley. It has been reported in England that a BVV-free isolate of the fungus could acquire BVV from the roots of grafted plants when incubated on them for two weeks.
In California, two BVV-free isolatesone that had BVV and was freed of it by transfer on sugar beet, and one that never had BVV-were inoculated onto grafted A Merit plant, selected for resistance, was crossed with Great Lakes A-36 to incorporate big-vein resistance with the Great Lakes horticultural characteristics.
The F, and F, progeny were screened by severe inoculations in the greenhouse and the most resistant plants selected. These will be screened again in the greenhouse for resistance and also planted into the field to determine their horticultural characteristics. 
